ATTORNEYSATLAW

Kentucky Home Trust Building, 450 South Third Street, Louisville, Kentucky 40202-1410
Telephone (502) 569-7525 Telefax (502) 569-7555 Email: th@rubinhays.com

CHARLES S. MUSSON
W. RANDALL JONES
CHRISTIAN L. JUCKETT

PARALEGAL January 7, 2005
MARY M. EMBRY

Ms. Elizabeth O’Donnell ™ 005
Executive Director Con'C SE,

C - ®) Ry
Public Service Commission ase 2005-00023 Wity SS/O/\!CE

P.O. Box 615
Frankfort, Kentucky 40602

Re:  Green Hills Water District - Public Service Commission Application for the Water
System Improvements Project

Dear Ms. O’Donnell:

Enclosed please find the original and ten (10) copies of the Application of the Green
Hills Water District for a Certificate of Public Convenience and Necessity to construct a waterworks
improvement project.

Also enclosed are eleven (11) copies of the required exhibits and two (2) copies of the Final
Engineering Report. The Plans and Specifications, as prepared by Summit Engineering, are being
forwarded by said Engineers.

If you need any additional information or documentation, please let us know.

Sincerely,

Rubin & Hays

WRIJ:;jlm
Enclosures
ce: Distribution List



DISTRIBUTION LIST

Re:  Green Hills Water District Public Service Commission Application - Contract
1 Water Storage Tank

Mr. Al Whitt, Chairman
Green Hills Water District
P.O.Box 116

Bledsoe, Kentucky 40810

Mr. Charlie Byers

Summit Engineering, Inc.
131 Summit Drive
Pikeville, Kentucky 41501

W. Randall Jones, Esq.

Rubin & Hays

Kentucky Home Trust Building
450 South Third Street
Louisville, Kentucky 40202

Telephone

Telephone
Fax

Telephone
Fax

: (606) 558-3995

: (606) 432-1447
© (606) 432-1440

: (502) 569-7525
. (502) 569-7555



COMMONWEALTH OF KENTUCKY RE CEj VED

J
BEFORE THE PUBLIC SERVICE COMMISSION AN T g 2005

In the matter of:

APPLICATION OF THE GREEN HILLS )

WATER DISTRICT FOR A CERTIFICATE )

OF PUBLIC CONVENIENCE AND NECESSITY ) Case No. 2005-00023
)
)

TO CONSTRUCT AN IMPROVEMENTS PROJECT
PURSUANT TO KRS 278.020

APPLICATION

The Green Hills Water District (the "District"), by counsel, pursuant to KRS 278.020,
petitions the Commission for a certificate of public convenience and necessity to construct a
waterworks improvement project. The following information is filed in accordance with the
Commission's regulations:

1. The District's office address is P.O. Box 116, Bledsoe, Kentucky 40810. Its principal
officers are listed in its current Annual Report, which is filed with the Commission;

2. The District is a non-profit water district organized under KRS Chapter 74 and has
no separate articles of incorporation or by-laws;

3. A description of the District's water system and its property stated at original cost by
accounts is contained in its Annual Report, which is incorporated by reference pursuant to 807 KAR
5:001 Section (5)(5). All required normal financial schedules and other data are in the Annual
Report,

4, The water system expansion project consists of the construction and installation of
a 100,000 gallon water storage tank and appurtenances, including approximately 420 linear feet of

6-inch water line.



5. The original project involved of 2 contracts consisting of contract 1 - the Green Hills
School Tank; and contract 2 - the Little Shepherd’s Trail Water Line Extensions. The project cost
was estimated at $860,477 and was to be funded entirely with coal severance grant monies. Due to
circumstances beyond the District’s control, a large portion of the coal severance grant money
originally designated for this project was diverted to different project undertaken by another water
district. Approximately $446,000 of coal severance grant money was left for the District’s use and
it was decided that contract 1 would be bid and awarded because the existing 44,000 gallon water
tank was undersized and in disrepair. Accordingly, the final project cost for contract 1 is
approximately $296,033.70, as set forth in the As Bid Project Budget contained in the Final
Engineering Report filed herewith. There is approximately $149,966.30 of the coal severance grant
money remaining and the District is in the process of deciding how best to use this money in order
to attain the most benefit for its customers;

6. The District has obtained all easements are required for the Project;

7. This service will not compete with any other utility in the area;

8. Based on these facts, the District believes that it is in the public interest that this
certificate of public convenience and necessity be granted;

9. Copies of the certified bid tabulations are included in the Final Engineering Report
filed herewith;

10.  The following information is provided in response to 807 KAR 5:001 Section 3)(3);

a. Articles of Incorporation - None, District is a statutorily created water district

under KRS Chapter 74;

11.  The following information is supplied to 807 KAR 5:001 Section (9)(2);



a. Facts relied upon to show that the Project is in the public interest: the water
storage tank will replace an existing tank that is undersized and in a state of disrepair.

b. No new franchises are required. Copies of the permits are attached hereto as
Exhibit A;

C. Diagrams of the proposed construction and construction specifications are
contained in the Plans and Specifications on file with the Commission;

d. Three (3) maps of suitable scale showing location of the proposed facilities
are filed with this Application;

e. The construction costs will be funded entirely by coal severance grant monies;

f. The estimated cost of operation of the system after construction is completed
is attached hereto as Exhibit B,

WHEREFORE, the Applicant, Green Hills Water District requests that the Public Service

Commission of Keﬂtucky grant to the Applicant a Certificate of Public Convenience and Necessity

permitting the Applicant to construct a water system improvement project.

Green Hills Water District

By W /,g/ @

7/ Chairman

Rubin & Hays

By L. %ﬁ%féf/é/ QWM/

Kentucky/Home Trust Building
450 South Third Stree
Louisville, Kentucky 40202
(502) 569-7525




COMMONWEALTH OF KENTUCKY )
) SS
COUNTY OF HARLAN )

The undersigned, Al Whitt, being duly sworn, deposes and states that he is the Chairman of
the Green Hills Water District, Applicant; that he has read the foregoing Application and has noted
the contents thereof; that the same is true of his own knowledge, except as to matters which are
therein stated on information or belief, and as to those matters, he believes same to be true.

IN TESTIMONY WHEREOF, witness the signature of the undersigned on this January g

sl ol e

/Al Whitt, Chairman
Green Hills Water District

2005.

Subscribed and sworn to before me by Al Whitt, Chairman of the Green Hills Water District,

on this January_%, 2005.
My Commission expires L/*%%JO/? : S

"Notary Publig; inafid for said County and State——






Ernie FLETCHER EnvVIRONMENTAL AND PusLic PROTECTION CABINET Laduana S. WiLCHER
GOVERNOR DEPARTMENT FOR ENVIRONMENTAL PROTECTION SECRETARY
DivisioNn oF WATER
14 Renty Roap
FrankrForT, KENTuckY 40601-1190
www.kentucky.gov

October 15, 2004

Green Hills Water District
Mr. Al Whitt, Chairman
P.O. Box 116

Blodsoe, KY 40810

RE: AgencylD#1720 APE20040002
DW # 0480341_04_002
Green Hills School Tank
Harlan County, KY

Dear Mr. Whitt:

We have reviewed the plans and specifications for the above referenced project. The plans
include the construction of approximately 413 ft of 6-inch PVC waterline and a 100,000 gallon ground
storage tank. This is to advise that plans and specifications for the above referenced project are
APPROVED with respect to sanitary features of design, as of this date with the requirements

~‘ . contained in the attached construction permit.

If you have any questions concerning this project, please contact Scott Thomson at (502)
564-2225, extension 549.

Sincerely,

Whomao Z 4

éen Donna S. Marlin, Manag
Drinking Water Branch
Division of Water .

DSM:JST
Enclosures
C: Summit Engineering, Inc.

Harian County Health Department
PSC

@ Printed on Recycled Paper
An Egual Opportunity Employer M/F/D
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GREEN HILLS SCHOOL TANK PROJECT
OPERATING AND MAINTENANCE
COST ESTIMATE

ITEM ANNUAL COST
Water Main
(400 If) (1mile/5280 If) ($500/mile/yr)
USE $500/yr $38
Service Lines
(0 If) (1mile/5280 If) ($500/mile/yr)
USE $300/yr $0
Water Tanks
1100,000 Gallon Glass Lined Storage Tank
Use $5000 Maintenance Dive Every 10 years

$500

TOTAL ANNUAL O&M COSTS $538

ITEM ANNUAL REVENUE

No Additional Customers will Be Added
Therefore there is No Additional Revenue

TOTAL ANNUAL REVENUE

| $

(538)]




stz LITTLE SHEPHERD’S TRAIL WATER LINE EXTENSION J /: Vv

AN FINAL ENGINEERING REPORT PUBLIG SERVICE
CONTRACT NOS 1& 2 COMMISSION

GREEN HILLS WATER DISTRICT

HARLAN COUNTY, KENTUCKY

Introduction

This report is prepared as documentation for the award of contract number 1 and
preparation for the bidding of contract 2 for the Little Shepherd’s Trail Water Line
Extension. The contracts are part of an effort by Green Hills Water District to provide

water service to the residents on Little Shepherd’s Trail.

The Little Shepherd’s Trail Water Line Extension consists of two contracts. These are:

Contract Description
1 Green Hills School Tank
2 Little Shepherd’s Trail Water Line
History/Objective

Planning identified the residents on Little Shepherd’s Trail as lacking water service. It
also outlined a means for providing additional water storage and improved operation over
the planning area and period. This project represents the culmination of the 0 to 2 years

of planning.

The primary goals of the project are:

1. The rehabilitation of the existing pump station at Bigelow and installation of a
new 100,000 gallon water storage tank at Green Hills.

2. Improve operation and service of the existing system in the Green Hills
School area.
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3. The extension of Green Hills Water District’s water distribution service to the
communities Little Shepherd’s Trail Waterline.

The intent of the Little Shepherd’s Trail Water Line Extension is to provide residents

living in the above referenced communities with public water service.

The existing 44,000 gallon water storage tank is currently in a state of disrepair. The tank
is also under sized for the number of customers served. The project intends to add a

larger tank to the project.

The project has been delayed several times since inception due to various issues. The
project scope was changed several times in order to best spend the project funds. The
funding on the project has been delayed several times and total funding is not
forthcoming at this point. A line ban on the water district prevented the issuance of the
Division of Water Permit several months. Also, several major items of work have been
changed, including the water tank location, pump station to be rehabilitated and total

length of pipe.

Plans and Approvals

Plans, specifications, construction permit applications, and supporting calculations were
submitted to DOW for review in December of 2003. The DOW approval letters were
issued on February 2, 2004 for the waterlines and tanks. Modifications have been made
to the plans at the request of Green Hills Water District since the plans were approved.

Plan approval for the Green Hills School Tank Project were issued on October 15, 2004.
Easements and Rights of Way
All property for this project except for the location of the tank is either owned by the

Department of Transportation or the water district. Paul Caldwell, county magistrate,

obtained an easement for the tank from the property owner, Harlan County School
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District. The Department of Transportation has issued the encroachment permit for the

road bore.

Project Funding

The total project cost is estimated at $860,477.00. A total of $$446,000.00 in funding is

available. Funding for the project may be summarized as follows:

KIA 20/20 $ 160,500.00
State Appropriation  $ 35,500.00
State Appropriation  $ 125,000.00
State Appropriation $ 125,000.00
TOTAL $ 446,000.00

Bidding

Contract 1was advertised for bids on August 7, 2004. Bids were opened 12 days later on
August 19, 2004. Advertisement of contract 2 has been postponed due to funding
problems. The results of bidding are summarized in attached letter dated August 20,
2004 at the back of this report. Evidentiary materials of the bidding process (affidavits)
have not been obtained from the newspaper at this time, but will be forwarded if

requested. A copy of the advertisement is included.

Plan for Award

The rules for award are lowest base bid. Alternates and deducts are not considered for

the lowest base bid.

The tank bids were within the project estimate and the funding is available for this

portion of the project.

Page 3 of 4



A decision was made to proceed with construction of the school tank. A summary of

possibilities is included with this report.

Financial Viability

All funds are available for draw down on the project. The breakdown of the project

finances 1s included at the end of this report.

Construction Schedule

Contract #1 has a 140 calendar day construction time. The bid hold period expires on
December 17, 2004. It is a project goal to have the contracts awarded before this date

and issue a Notice to Proceed dated no later than September 20, 2004. This would have

contract completing construction on February 6, 2005.
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LITTLE SHEPHERD'S TRAIL WATER STORAGE TANK
GREEN HILLS WATER DISTRICT
AS BID PROJECT BUDGET

12/17/04

FUNDING
COAL SEVERENCE $ 160,500.00

$ 35,500.00

$ 125,000.00

$ 125,000.00
TOTAL FUNDING $ 446,000.00
EXENSES
CONSTRUCTION $ 187,417.00
CONTINGENCY $ 18,741.70
ENGINEERING DESIGN $ 44,000.00
INSPECTION and CONSTRUCTION ADMINISTRATION $ 17,125.00
LEGAL $ 15,000.00
RIGHT OF WAY $ 10,000.00
GEOTECHNICAL $ 3,750.00
TOTAL EXPENSES $ 296,033.70
TOTAL SURPLUS / DEFICIT $ 149,966.30
Notes

*Design services were rendered for a larger project estimated at $800,000.00. The water district did not receive full

funding and decided to proceed with the water storage tank rather than wait on the entire funding to be committed.



SUMMIT ENGINEERING INC

~d m

SIMOCE 1977

August 200 2004
Grreen Hills \Wouer Disrrig

PO Box e
Bledsoe, Ky HO00T

Re: Little Shepherd®s Trail Waterline Extension 100,000 Gallon W ater Storage Tank
Bid Tabulation

Fachios id Goonthone

Brdvcc opencd o vuou e gy PR e b cacon il e . o oy
the above refcrom el projec The Tollow R O O I A PRI ATR I
PERSONNFEI REPRISENTING

Riley sumner MY Clss Lined Tank Systams. [
Benny Turnc Coreen B Woaeer Diserice
Ron Blevins

Nally and Haydon, 1LC
Charles Byers. P F

Summit Enginecring. Inc

A certiticd tabulation of the bide recciyed 1o wrached horcroas Uiy Complete copics of
the hids for the project reading Hle ar provided in the attached cmvclope labeled Exhibic B

Bids were received from the follow g companies. Kentucky Glass Tined Tank Systems, Inc and
Welding, Inc The hids were as follows

Kentucky Glass Lined Tank Systems. Inc $194.917 Q0
Welding , Inc $206.650 00

Math errors were found on the hid from Kentucky Glass Lined Tank Systems, Inc and no math
errors were found on the hid from Welding, Inc Math errors arc identified in Exhibic “A”

The apparent low bidder is Kentucky Glass Lined Tank Systems, Inc There were two

Addendums  All contractors had aclqm\.\'ledged these addenda

EVALUATION OF LOW BIDDER

Experience

Kentucky Glass Lined Tank Systems, Inc. is based in Lexington, KY Summit Engineering, Inc.
has worked with Kentucky Glass Lined Tank Systems, Inc on several projects. Kentucky Glass
Lined Tank Systems, Inc has completed several construction jobs of greater size than this project

131 Summit Drive, Pikeville, Kentucky 41501 , 606-432-1447 4 fax 606-432-1440 , www.summit-engr.com

WFileserver\Projects\02 Civil - Jody G Hunt\HARLAN\Little Sheaperd Water Line\Tank Contract recomendation\8-20-
04bidtab let doc



massatistactors mannor Summit Engimecring Inc has worked with heont . Mo Glee T ned Tl
Suatome Ine botorcand was satistied with e work

Fa b Do

Nentuchy Gl cbmed ok sy Aot ne ubmiced o bid bond dravw i on Oho o iy

Insuranc « ampay ol Olno i he amount of Jor, o the bid amoumt
Bidders Questionnan e

Kentucley Glass Lined Tk Syarems, Ine compleeed and signed the bidders quuestionnaire The
Bicders Cortiticaion w . stoned

RECOMMENDATION & ¢ LOSUR]Y

Fundimg tor the proje eadequate o pay o the constiu tion of the TOOOGO callon water 1o
tnk plus 10" s Continecney The base bid (o theapparent fow hidder s 8187 117 00

ol s g methodalosy car nh e Qpeen dob che Gicon TN g )y Ue U ol

cantton that the folloss e none mu Uhe contitmed ool PEIOTLO CON=LrUcLTon « ol rat
A

Conlrme eculadsilire ol fund -
Complere acquisition ol Project rghts of way

Thecontract documents provide for a 120 day bid hold The List day to avw d the conerace 1
December 172004 The Contrace documents require the Co

wractor to complore the work in 120
calendar davs

youhavcany questions arif Toan be of Turther assistance please feel free to contact e ar our
Pikeeville, KY office ar (606) 432 1447

Thu

‘ol

ody G Hunt, E1 T
Project Engincer

encl

cc file

SUMMIT ENGINEERING INC,
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Extdnsion 108,000 Gl ?g ah.
behalf of the Green Hills Wa rbistrlct at tha'Green Hulls Water
District Offices un Bledso KY 40801 The deadline for the
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LETTER OF TRANSMITTAL

SUMMIT ENGINEERING INC. DATE JOBNO.
131 Summit Drive, Pikeville, Kentucky 41501 » 606-432-1447 ‘ 'l "7 " b $ I
ATTENTION
Y o 2
RE
To K\'( ?S L _ETETERN M
> Ry LS SCvwaeosy. TAMwW
o N B! -\
WE ARE SENDING YOU
[ ] Attached
I:] Under separate cover via
THE FOLLOWING ITEMS:
[ 1copy of Letter [] Prints []CheckNo. ____ ] contract Documents
[ ]samples [] Change order [ Specifications [ Preliminary Application
[] Permit Application Package [] Plans [IBondNo. ] Other
ACKNOWLEDGEMENT OF RECEIPT REQUESTED
RECEIVED BY: DATE
COPIES DATE NO. DESCRIPTION
. ATPPCIETS T DL LSS
Z - Ao SocEcvsodnons s,
THESE ARE TRANSMITTED as checked below:
[] For approval ] Approved as submitted ] Resubmit copies for approval
[] For your use ] Approved as noted [ ] submit copies for distribution
[ ] As requested [] Returned for corrections [ ] Return copies corrected prints
1 For review and comment ]
[:] For bids due , 20 ] prints returned after loaned to us
REMARKS ANS | O DOV L
= i e W CTS DA =T TN 08 o
T T R EATE T
[y W [on] SEN XV W
TA AL A (S

CRUANFT e et X

ﬂf AN
COPIES TO SIGNED; \ \

SE-2 If enclosures are not as noted, please nm\)




9.1 SCOPE

TS-IX-~1

SECTION IX

TECHNICAL SPECIFICATIONS

WATER LINES AND FITTINGS

This work shall consist of furnishing, installing, testing, and disinfecting potable water line
pipes of various diameters.

9.1.1. Quality Assurance/Submittals

9.1.1.1 Submit five copies of documentation to substantiate pipe material's
compliance with these specifications.

9.1.1.2 Submit five copies of CONTRACTOR’S Bedding and Backfilling Plan. At
a minimum the plan shall:

a. Identify/acknowledge the segments of pipe line to be backfilled using

R R 4

“open”, “gravel”, and “paved” criteria,

b. Include a representative Proctor Curve for the backfill material for all
significant sections of pipe line to be backfilled using “paved” criteria (curve
to be prepared and sealed by a geotechnical engineer registered in the State
of Kentucky - curve not required if CONTRACTOR backfills entire trench
with fine crushed stone),

c. Include quarry’s material certification for all aggregates utilized for bedding,
haunching, and initial protective backfill, and

d. Include name and qualifications of CONTRACTOR’S nuclear density
technician (technician must be a full time employee of CONTRACTOR,
spot checks by a sub-contracting testing firm are not acceptable).

9.1.1.3 Submit five copies of each pressure test performed within 48 hours of test
completion. Documentation to include quantity of water used and pressure charts
from recording pressure gage.

9.1.1.4 Submit five copies of documentation for each disinfection of each pipe
reach within 7 days of collection of samples. Documentation to include form of
chlorine applied, method of application, quantity of make-up water used, quantity of
residual chlorine concentration one hour after dosing, residual chlorine
concentration 24 hours after dosing, point of disposal of waters of chlorination,
method of de-chlorination, quantity of flushing water supplied, and results of
bacteriological examination of water samples.



TS-1IX-2

9.2 MATERIALS
9.2.1 General: All pipe used for potable water service shall be as indicated in the plans.

9.2.2 Ductile Iron Pipe, Fittings and Joints: Ductile iron pipe shall conform to the latest
AWWA Specifications C151 (ANSI A21-51) with standard thickness as designated in
AWWA C150. Thickness class shall be 350 unless noted otherwise on the plans by the
ENGINEER.

The interior of the pipe shall be cement-mortar lined with bituminous seal coat in
accordance with AWWA C104 (ANSI A21.4). Thickness of the lining shall be as set forth
in Sec. 4-10-1 of the aforementioned specifications unless otherwise directed by the
OWNER. The exterior of all pipe, unless otherwise specified, shall receive either a coal tar
or asphalt base coating a minimum of one mil thick.

Where ductile iron pipe is to be installed in corrosive soil conditions, the pipe shall be
protected by an eight mil thick polyethylene encasement meeting the requirements of ANSI
A21.5. Such corrosive soils include but are not limited to salt marshes, saturated alkaline
soils, cinder fills, areas of decaying vegetation, and waste dumps.

Bends and fittings shall be Mechanical Joint Compact Ductile Iron fittings, conforming to
AWWA Specifications C153 for short body iron fittings. Fittings shall be tar-coated
outside and shall receive the standard cement lining with bituminous seal coat on the inside
as specified for the ductile iron pipe.

Joints shall be of the push-on (AWWA C111), mechanical joint (AWWA C111), restrained
mechancial joint, flanged (AWWA C115) or ball and socket type as called for in the Plans.
Bells for push-on type joints shall have an annular recess in the pipe socket to accommodate
a single rubber gasket. Plain ends shall be suitably beveled to permit easy entry into the
bell. The gasket is locked in place against displacement as the joint is assembled.

Mechanical joints shall be bolted and of the stuffing box type and shall consist of a bell with
exterior flange and interior recess for the sealing gasket, a pipe or fitting plain end, a sealing
gasket, a follower gland, tee-head bolts and hexagon nuts. A restrained mechanical joint is
a mechanical joint with a ductile iron retainer gland equal to a Clow F-1058 retainer gland.

Joints for all bends and fittings for buried service shall be restrained mechanical joint type
only (AWWA Cl111). Flanged joint pipe shall be used in vaults, pits and above ground
service installation. Flanged joint pipe may not be used for buried service.

9.2.3 Polyvinyl Chloride Pipe, Fittings and Joints: PVC water pipe shall conform, at a
minimum, to ASTM Specifications D-2241, and shall be pressure class 250. The pipe
furnished under ASTM A-2241 shall have a standard dimension ratio not to exceed SDR
17, and shall be rated to a working pressure of at least 250 psi at 73.4°F.
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Fittings shall be cast iron Mechanical J oint Class 250 conforming to AWWA Specifications
C110 for short body cast iron fittings. Fittngs shall be tar-coated outside, and shall receive
the standard cement lining with bituminous seal coal on the inside as specified for the
ductile iron pipe.

Joints shall be of the push-on type conforming 10 ASTM D3139 and F477 requirements for
clastometric-gasket joints. All jointing material and jubricants shall be non-toxic.

923 Pipe Bedding: Pipe bedding stone shall be durable crushed limestone meeting the
requirements of Section 805 of the Current Edition of the Kentucky Department of

Highways publication “Standard Specifications for Road and Bridge Construction.”

924 Geotextile Type IL: Geotextiles shall be woven or non-woven geotextile fabrics
meeting the material and strength requirements for Type Il fabrics as set forth in Section
215 of the Current Edition of the Kentucky Department of Highways publication «Standard

Specifications for Road and Bridge Construction.”
9.3 INSTALLATION

9.3.1 Trench Excavation: Unless specifically directed otherwise by the ENGINEER, not
more than 500 feet of trench shall be opened ahead of the pipe laying work of any crew and

ot more than 500 feet of open ditch shall be left behind the pipe laying work of any one
crew.

All backfilled ditches shall be maintained in such a manner that they will offer no hazard to
the passage of traffic. The convenience of the traveling public and propetty OWnets abutting
shall be taken mto consideration. All public or private drives shall be taken into
consideration and shall be promptly backfilled or bridged. Excavated materials shall be
disposed of s0 a8 to cause the least interference.
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Trenches in which pipes are to be laid shall be excavated in open cut to the depths shown on
the approved plans. The minimum allowable trench width shall not be less than the outside
diameter of the pipe plus eight inches. Where rock is encountered, it shall be removed to a
minimum depth of four inches below the pipe bells.

Unless specifically authorized by the ENGINEER, trenches shall in no case be excavated or
permitted to become wider than two feet six inches plus the nominal diameter of the pipe at
the level of or below the top of the pipe. If the trench does become wider than two feet six
inches at the level of or below the top of the pipe, special precautions may be necessary,
such as providing compacted granular fill up to the top of the pipe or providing pipe with
additional crushing strength as determined by the ENGINEER. This determination shall

take into account the actual trench loads that may result and the strength of the pipe being
used.

All excavated materials shall be placed a minimum of two feet back from the edge of the
trench.

Where conditions exist that may be conducive to slides or cave-ins, proper and adequate
sheeting, shoring and bracing shall be installed (See Section 9.3.1.2) to provide safe
working conditions and to prevent damage of work.

Trenches shall be kept free of water during the laying of pipe and until the pipeline has been
backfilled.

9.3.1.1 Obstructions: In cases where storm sewers, gas lines, water lines, telephone
lines, and other utilities, or other underground structures are encountered, they shall
not be displaced or molested unless necessary, in which case they shall be replaced
in as good condition as found as quickly as possible.

The CONTRACTOR shall notify the utility companies 48 hours prior to excavation
adjacent to their facilities.

9.3.1.2 Shoring, Sheeting and Bracing: Where unstable material is encountered or
where the depth of excavation in carth exceeds six feet, the sides of the trench or
excavation shall be supported by substantial sheeting, bracing and shoring, or the
sides sloped to the angle of repose. Sloping the sides of the ditch to the angle of
repose will not be permitted in streets, roads, narrow rights-of-way or other
constructed areas unless otherwise specified. The design and installation of all
sheetings, sheet piling, bracing and shoring shall be based on computations of
pressure exerted by the materials to be retained under construction conditions.
Adequate and proper shoring of all excavations shall be the entire responsibility of
the CONTRACTOR; however, the ENGINEER may require the submission of
shoring plans (accompanied by the supporting computations) for review prior to the
CONTRACTOR undertaking any portion of the work.



TS-IX-5

Foundations adjacent to where the excavation is to be made below the depth of
existing foundation, shall be supported by shoring, bracing or underpinning as long
as the excavation shall remain open, or thereafter if required to insure the stability of
the structure supported by the foundation, and the CONTRACTOR shall be held
strictly responsible for any damage to said foundation.

Solid sheeting will be required for wet or unstable material. It shall consist of con-
tinuous vertical sheet piling of timber or steel with suitable wales and braces.

Care shall be taken to avoid excessive backfill loads on the completed pipelines, and
the requirements that the width of the ditch at the level of the crown of the pipe be
not more than two feet six inches plus the nominal diameters of the pipe shall, as set
out in Section 9.3 hereinbefore, be strictly observed.

Trench sheeting shall not be removed until sufficient backfill has been placed to
protect the pipe. '

All sheeting, planking, timbering, bracing and bridging shall be placed, renewed and
maintained as long as necessary.

9.3.1.3 Blasting: Blasting operations on this project are prohibited.

9.3.2 Pipe Bedding: In all cases the foundation for pipes shall be prepared so that the entire
load of the backfill on top of the pipe will be carried on the barrel of the pipe and insofar as

possible where bell and spigot pipe are involved so that none of the load will be carried on
the bells.

Where undercutting and granular bedding are involved, the depth at the bottom of the bells
of the pipe will be at least four inches above the bottom of the trench as excavated.

Supporting of pipe shall be as set out hereinbefore, and in no case shall the supporting of
pipe on blocks be permitted. The Design Drawings present typical approved bedding
methods.
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SECTION XVII
TECHNICAL SPECIFICATIONS
100,000 GALLON WATER STORAGE TANK RELOCATION
17.1 SCOPE
This work shall consist of furnishing all labor and materials necessary for proper dismantling,

transport and reinstallation of an existing 100,000 gallon potable water storage tank. This
includes:

1) Site excavation, backfill, and spoil disposal.

2) Valve vault, supply line (vault to tank), and overflow line

3) Access road construction including a suitable traveling surface.

4) Geotechnical report will be conducted if alternate selected. Concrete foundation slab for
tank support.

5) Erection, disinfection and connection of 100,000 gallon storage tank at new location.

complete with valve pit and accessories.
6) Tank test fill and disinfection.
7) 120 Volt AC power to valve vault.

8) Regrading, seeding and site cleanup.

17.2 SUBMITTALS

17.2.1 Submit six (6) complete sets of construction drawings and specifications for all work not
shown in complete detail on the bidding drawings including detailed drawings of the foundation
(skids). The drawings shall show the thickness of the plate and other data in connection with the
work.

17.2.2 Submit five (5) copies of the contractors plan for dismantling and transport of tank to new
Little Shepherd’s Trail Storage Tank Site.(see sheet T-1)
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17.2.3 Submit five (5) copies of CONTRACTOR'S guarantee. CONTRACTOR shall guarantee
against defective workmanship for a period of one year from the date of completion. Any faulty
workmanship found within one (1) year shall be repaired by the CONTRACTOR.

17.2.4 Submit five (5) copies of the documentation of test fill and disinfection. Documentation
to include leaks repaired, quantity of test waters applied, chlorine concentrations achieved,
method of dechlorination, point of disposal of waters of chlorination, and results of
bacteriological examination of water samples.

17.2.5 Submit five (5) copies of proposed interior and exterior painting plan, complete with
material safety data sheets, and documentation that paint systems meet the requirements of

AWWA D-102, NSF 64, and the Kentucky Division of Water.

17.3 MATERIALS

17.3.1 Storage Tank Quality: Existing storage tank shall be dismantled and transportedto new
site. Tank shall be cleaned prior to filling. Also prior to filling areas requiring sanding and
painting in order to meet AWWA specifications shall be corrected. Owner intends for all minor
damage to be repaired on the tank prior to placing the tank in service.

17.3.2 Storage Tank Protective Coatings: The interior and exterior of the tank shall be painted
in accordance with AWWA Standard D102 - Standard for Painting and Repainting Steel Tanks,
Standpipes, Reservoirs, and Elevated Tanks for Water Storage - latest revision (Systems OCS-2-
S and ICS-2-W) on all areas deemed necessary after transport and erection. All paint that is used
in contact with finished water must be approved by AWWA, NSF 64, and the Kentucky
Department of Natural Resources and Environmental Protection, Division of Water.
CONTRACTOR shall submit proposed paint systems for approval in accordance with the
submittals requirements of this specification.

17.3.3 Accessories: The water tank shall be provided with the following accessories:

1) Valve Pit: The valve pit shall include:
a) Pre-Cast concrete manhole ASTM C-478, internal diameter of 5° 07,
b) Flat slab manhole top with 3’x3’ aluminum access hatch (Bilco Type K4, or equal),

c) AWWA C509 flanged joint gate valves of the size indicated in the Drawings with
hand wheel operators,

d) Flanged joint, ductile iron tee of the size indicated in the Drawings,
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e) Flanged joint ductile iron pipe to plumb the pit and push joint ductile iron pipe for
the oveflow drain,

f) Flap gate for overflow discharge.7) Frost Box: The CONTRACTOR shall
provide a frost box to contain the exposed inlet/outlet pipe. The frost box shall extend
six inches below the ground. It will be constructed of 1/4 inch steel with a hinged lid
and painted the same as the tank. The frost box shall be made so that no leakage of
water within the frost box will occur. The frost box will be completely filled with
blown insulation.

2) Tank Access: The access road to the tank shall be constructed as detailed in the
Drawings. The CONTRACTOR shall grade the roadway, construct ditches to provide
positive drainage, and construct a driving surface for track vehicles.

3) Foundation Slab:  Provide reinforced concrete foundation as determined by the
Geotechnical report.

17.4 TESTING - HYDROSTATIC

17.4.1 Following tank installation and backfilling, the tank shall be cleaned. The tank shall then
be tested for liquid tightness by filling to its overflow elevation.

17.4.2 Any leaks disclosed by this test shall be corrected by the CONTRACTOR in accordance
with the manufacturer's recommendations at no additional cost to the OWNER.

17.4.3 All test and flushing waters shall be potable water obtained from the OWNER’S water
distribution system. Withdrawals of water from the OWNER’S system must be both authorized
and metered. The OWNER will bill the CONTRACTOR for all waters used in accordance with
its current rate schedule.

17.4.4 Water from the hydrostatic test fill may be subsequently employed for disinfection. If the
water from the test fill is not used in this manner, it shall be purged from the system in an
approved manner.

17.5 DISINFECTION

17.5.1 The tank structure shall be disinfected at the time of testing by chlorination in accordance
with AWWA  specification C652-86, or latest revision, "Disinfection of Water Storage
Facilities."
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17.5.2 Disinfection shall not take place until the tank has been cleaned.
17.5.3 Acceptable forms of Chlorine for disinfection shall be:
a) Liquid chlorine (section 3.1 AWWA C652-86).
b) Sodium hypochlorite (section 3.2 AWWA C625-86).
17.5.4 Unacceptable methods of chlorination for disinfection are:
a) Calcium hypochlorite (HTH brand chlorine.)
17.5.5 Acceptable methods of chlorination per AWWA C652-86:
a) Section 4.1.1.
b) Section 4.1.2.1
c) Section 4.3
17.5.6 Unacceptable methods of chlorination per AWWA C625-86:
a) Section 4.2.

17.5.7 Waters used for chlorination shall be purged from the system. A neutralizing agent shall
be added to the water to prevent chlorination by-products from harming aquatic life.

17.5.8 The tank shall be thoroughly flushed after disinfection.

17.5.9 Following disinfection of the tank, bacteriological samples shall be collected and
analyzed in accordance with the requirements of the Kentucky Department for Natural Resources
and Environmental Protection. The tank may not be placed into service until samples have been
approved.

17.6 - ELECTRICAL/TELEMETRY

17.6.1 General: The CONTRACTOR shall be responsible for obtaining and paying for a power
supply to the tank site in the OWNER’s name. The installation of all electrical components shall
conform to the latest edition of the National Electric Code. All permits necessary for the complete
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installation of the electrical system shall be obtained by the CONTRACTOR from authorities
governing such work. The costs of all permits shall be borne by the CONTRACTOR.

17.6.2 Service Pole and Telemetry Pole: Fully treated, southern yellow pine.

17.6.3 Service Entrance: Cast Aluminum - 1 phase.

17.6.4 Weatherproof Switch and Meter Socket: Band to pole with rust proof channels.

17.6.5 Wiring: All wiring shall be properly sized for the load as set forth in the latest edition of
the National Electrical Code. Provide a minimum of two duplex, grounding type, three (3) wire,
polarized convenience receptacles in the valve pit.

17.6.6 Conduit: All conduit shall meet the requirements of the latest edition of the National
Electrical Code.

177 MEASUREMENT AND PAYMENT

17.7.1 Measurement: There shall be no measurement for payment as the work shall be Lump
Sum.

17.7.2 Payment: Payment shall be made at the Lump Sum contract Price for "100,000 Gallon
Water Storage Tank Relocation" as set forth in the Bid Schedule. Payment as specified shall
constitute full compensation for all labor, materials, equipment and incidentals necessary to
complete the work.

- THE END -
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9.3.2.1 Earth Foundation: All pipe shall be laid on a six inch bed of granular
material to provide continuous support for the lower section of the pipe. Granular
bedding shall be #9 crushed stone. Granular bedding shall be mechanically
compacted prior to pipe placement.

9.3.2.2 Rock Foundation: If the trench bottom is in rock the excavation shall be
undercut to a minimum depth of six inches below the bottom of the pipe. The pipe
shall be laid on a bed of granular material to provide continuous support for the
lower section of the pipe. Granular bedding shall be #9 crushed stone. Granular
bedding shall be mechanically compacted prior to pipe placement.

9.3.2.3 Special Bedding: In wet, yielding mucky locations where pipe is in danger
of sinking below grade or floating out of line or grade, or where backfill materials
are of such a fluid nature that such movements of the pipe might take place during
the placing of the backfill, the ENGINEER may order “Special Pipe Bedding.”
When the ENGINEER orders “Special Pipe Bedding” (in writing), the

CONTRACTOR shall:
a. overexcavate the mucky subgrade to the depth directed,
b. install a Type III geotextile as illustrated in the detail drawings,
c. backfill the geotextile with bedding stone, and
d. overlap the geotextile envelope in accordance with the detail
drawings.

It is to be expressly understood that “Special Pipe Bedding” may only be
employed upon written order of the ENGINEER.

9.3.3 Laying Pipe: All pipe shall be laid with ends abutting and true to line and grade as
shown on the plans. Supporting of pipe shall be as specified under "Pipe Bedding"
hereinbefore and in no case will the supporting of pipes on blocks be permitted.

Fittings for the water mains shall be provided and placed as and where directed by the
ENGINEER or shown on the plans. All open ends of pipes and of branches shall be sealed
or plugged.

Before each piece of pipe is lowered into the trench, it shall be thoroughly inspected to
insure its being clean. Any piece of pipe or fitting which is known to be defective shall not
be laid or placed in the lines. Any defective pipe or fitting discovered afier the pipe is laid
shall be removed and replaced with a satisfactory pipe or fitting. In case a length of pipe is
cut to fit in a line, it shall be so cut as to leave a smooth end at right angles to the
longitudinal axis of the pipe.
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Granular bedding material as specified hereinbefore, shall be used to correct irregularities in
the earth trench subgrade.

The interior of the pipe, as the work progresses, shall be clean. When laying of any pipe is
stopped for any reason, the exposed end of such pipe shall be closed with a plywood plug
fitted into the pipe bell, so as to exclude earth or other material.

No backfilling (except for securing pipe in place) over pipe will be allowed until the
ENGINEER, or his representative has made an inspection of the joints, alignment and grade
in the section laid, but such inspection shall not relieve the CONTRACTOR of further
liability in case of defective joints, misalignment caused by backfilling and other such
deficiencies that are noted later.

9.3.4 Jointing Pipe: The pipe joints described shall be installed in accordance with the
manufacturer's recommendations.

9.3.5 Backfilling Pipeline Trenches: All backfilling shall be»accomplished in accordance

with the details of this section. Any variances must be approved in writing by the
ENGINEER.

When directed by the ENGINEER, the CONTRACTOR shall add water to the backfill
material or dry out the material when needed to attain a condition near optimum moisture
content for a maximum density of the material when it is tamped. The CONTRACTOR
shall obtain a compaction of the backfill of at least 95 percent of Standard Proctor Density
(ASTM D698) at a moisture content within two (2) percent of optimum.

Before final acceptance, the CONTRACTOR will be required to level off all trenches or to
bring the trench up to the level of the surrounding terrain. The CONTRACTOR shall also
remove from roadways, rights-of-way and/or private property all excess earth or other
materials resulting from construction.

When the pipe trench crosses a street or roadway, the CONTRACTOR shall be responsible
for maintaining the trench surface in a level condition at proper pavement grade at all times.
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In all cases walking or working on the completed pipelines except as may be necessary in
tamping or backfilling will not be permitted until the trench has been backfilled to a point
one foot above the top of the pipe. The filling of the trench and the tamping of the backfill
shall be carried on simultaneously on both sides of the pipe in such a manner that the
completed pipeline will not be disturbed and injurious side pressures do not occur.

In all cases the pipe bedding and haunching shall be #9 crushed stone. The pipe bedding
shall be mechanically tamped prior to placement of the pipe. The pipe bedding shall be
thoroughly compacted taking care not to damage the pipe.

9.3.5.1 Method "A" Backfilling in Open Terrain: Backfilling of pipeline trenches
in open terrain shall be accomplished in the following manner:

In all cases the lower portion of the trench, from the pipe bedding to the springline
(centerline) of the pipe shall be backfilled with #9 crushed stone. This stone shall
be carefully and thoroughly compacted.

The portion of the trench from the springline of the pipe to a point 6 inches above
the pipe shall be backfilled in six inch lifts with #9 crushed stone. Each lift shall be
hand tamped taking care not to damage the pipe.

The portion of the trench from a point 6 inches above the top of the pipe to the
ground surface shall be backfilled in six (6) inch lifts with material which is free
from large rock. Incorporation of rock having a volume exceeding one-half cubic
foot is prohibited. The backfill shall be mechanically tamped in six inch lifis to 95
percent of standard Proctor Density (ASTM D-698).

9.3.5.2 Method "B" Backfilling Under Graveled Areas: Backfilling of pipeline
trenches under existing and proposed graveled parking lots, driveways, etc. shall be
accomplished in the following manner:

The pipe bedding and haunching shall be placed and compacted as described in
Paragraph 9.3.5.1. The lower portion of the trench from the pipe springline to a
point 6 inches above the pipe, shall be backfilled and lightly tamped with #9 crushed
stone as described in Paragraph 9.3.5.1. The portion of the trench from a point 6
inches above the pipe to a point 6 inches below the ground surface shall then be
backfilled with available material in six (6) inch lifis. Each lift shall be compacted
to 100 percent of Standard Proctor Density (ASTM D-698) at a moisture content
within two percent of optimum. The final 6 inches of the trench backfill shall be
thoroughly compacted dense graded aggregate.

9.3.5.3 Method "C" Backfilling Under Paved Areas: Backfilling of pipeline
trenches under existing and proposed sidewalks, streets, proposed streets, and
driveways shall be accomplished in the following manner:
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The pipe bedding and haunching shall be placed and compacted as described in
Paragraph 9.3.5.1. The lower portion of the trench from the pipe springline to a
point 6 inches above the pipe, shall be backfilled and lightly tamped with #9 crushed
stone as described in Paragraph 9.3.5.1. The portion of the trench from a point 6
inches above the pipe to a point 6 inches below the ground surface shall then be
backfilled with #9 crushed stone in six inch (6) lifts. Each lift shall be compacted to
100 percent of Standard Proctor Density (ASTM D-698) at a moisture content
within two percent of optimum.

The upper portion of the trench from a point six inches below the bottom of the
existing or proposed pavement or concrete sub-slab may be backfilled with a base
course of dense graded aggregate which shall be maintained flush with the
pavement surface for at least 30 days prior to placement of the final surface. The

excess dense graded aggregate shall be removed concurrently with the placement of
the final pavement surface.

9.3.5.4 Settlement of Trenches: Wherever pipe lines are in, or across, driveways
and streets, the CONTRACTOR shall be responsible for any trench settlement
which occurs within these rights-of-way within one year from the time of final
acceptance of the work. If paving shall require replacement because of trench
settlement within this time, it shall be replaced by the CONTRACTOR. Repair of
settlement damage shall meet the approval of the appropriate governing body.

9.3.5.5 Pavement Replacement: Pavement replacement shall be performed in
accordance with Section XIV of these Technical Specifications.

9.4 TESTING OF LINES

On all projects involving the installation of water pipeline, the finished work shall comply with the
provisions listed below, or similar requirements which will insure equal or better results:
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a) All water mains shall be given a hydrostatic test to 200 psi, under
which leakage shall not exceed the limits established in Section 4 of
AWWA Standard Specifications C600 (provided in the Reference
Specifications of this Contract Document).

b) All test waters shall be potable water obtained from the Green Hills
Water District distribution system. Withdrawals of water from the
District system must be both authorized and metered. The District
will bill the CONTRACTOR for all waters used in accordance with
its current rate schedule.

c) Where practicable, pipelines shall be tested between line valves or
plugs in lengths of not more than 1500 feet.

d) Duration of test shall be no less than twenty-four hours.

€) Where leaks are evident on the surface where joints are covered, the
joints shall be recaulked, repoured, bolts retightened or relaid, and
leakage minimized regardless of total leakage as shown by test.

) All pipe fittings and other materials found to be defective under test
shall be removed and replaced.

g) Lines which fail to meet test requirements shall be repaired and
retested as necessary until test requirements are complied with.

h) The CONTRACTOR shall furnish a recording pressure gauge for the
pressure and leakage test. The gauge shall be a Bristol Babcock
Model No. 5311110A-143-002-310-610-000. Charts shall become
the property of the OWNER at conclusion of test.

9.5 DISINFECTION OF WATER LINES

The new potable water lines shall not be placed in service, either temporarily or permanently, until
they have been thoroughly disinfected by the Continuous Feed Method as set forth in the latest
edition of AWWA Specification C-651. Specification C-651 is reproduced in the Reference
Section of this Contract Document in its entirety.
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The following requirements apply to the disinfection activity:

a)

b)

)

All flushing and test waters shall be potable water obtained from the Green Hills
Water District system. Withdrawals of water from the District system must be both
authorized and metered. Mountain Water District will bill the CONTRACTOR for
all waters used in accordance with its current rate schedule.

The Tablet and Slug Method of disinfection may not be used.

The water lines shall be flushed prior to disinfection. Flush waters may be
discharged to the nearest storm drain or surface water way in a controlled manner
which will not result in environmental damage.

The CONTRACTOR shall have a chlorine test kit in his possession for purposes of
monitoring the disinfection dose.

The free chlorine residual immediately after chlorine dosing shall be 50 mg/l. The
free chlorine residual 24 hours after chlorine dosing shall not be less than 25 mg/l.

The waters of disinfection shall be discharged to the nearest Sanitary Sewer (if
available). If no Sanitary Sewer is available, the heavily chlorinated waters of
disinfection shall be neutralized with an approved neutralizing agent prior to
discharge.

After disinfection and flushing, and before the water main is placed in service,
bacteriological samples shall be collected and analyzed in accordance with the
requirements of the Kentucky Department for Natural Resources and Environmental
Protection. The new line may not be connected to the system until the samples have
been approved.

9.6 MEASUREMENT AND PAYMENT

9.6.1 Measurement: Water pipe in place, complete, successfully tested and
disinfected shall be measured in linear feet along the pipe centerline. Pipe fittings
(tees, reducers, etc.) will be measured "each”. The length of fittings measured for
payment shall be deducted from the lineal feet of pipe laid to avoid "double"
payment. Pipe bends will not be measured for separate payment. Bends shall be
measured in linear feet. No allowance shall be made for laps or drops at
connections.

“Special Pipe Bedding” - ordered in writing by the ENGINEER - in place and
accepted shall be measured by the ton of bedding stone actually placed (to the top of
the geotextile envelope). There will be no separate measurement of Geotextile Type
III or other incidentals.
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9.6.2 Payment: Payment for pipe will be made at the contract unit price per linear
foot for each pipe class as set forth in the Bid Schedule. Payment for fittings will be
made at the contract price "each" as set forth in the Bid Schedule. Such payment for
pipe and fittings shall constitute full compensation for all materials, labor,
equipment, and incidentals necessary for the completion of the work. Retainer
glands for restrained mechanical joint pipe shall be considered incidental to the unit
price for mechanical joint pipe.

Payment for “Special Pipe Bedding” - ordered in writing by the ENGINEER - shall
be made at the contract unit price per ton for the actual quantity measured. There
shall be no separate payment for Geotextile Type III or other incidentals.

- THE END -
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SECTION 4: HYDROSTATIC TESTING

WARNING: The testing methods described in this section are specific for water-
pressure testing. These procedures should not be applied for air-pressure testing
because of the serious safety hazards involved.

Sec. 4.1 Pressure and Leakage Test

4.1.1 Test restrictions.

Test pressure shall not be less than 1.25 times the working pressure at the
highest point along the test section.

Test pressure shall not exceed pipe or thrust-restraint design pressures.

The hydrostatic test shall be of at least a 2-h duration.

Test pressure shall not vary by more than * 5 psi (34.5 kPa) for the duration of
the test.

Valves shall not be operated in either direction at a differential pressure
exceeding the rated valve working pressure. Use of a test pressure greater than the
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rated valve pressure can result in trapped test pressure between the gates of a
double-dise gate valve. For tests at these pressures, the test setup should include a
provision, independent of the valve, to reduce the line pressure to the rated valve
pressure on completion of the test. The valve can then be opened enough to equalize
the trapped pressure with the line pressure, or fully opened if desired.

The test pressure shall not exceed the rated pressure of the valves when the
pressure boundary of the test section includes closed, resilient-seated gate valves or
butterfly valves.

4.1.2 Pressurization. After the pipe has been laid, all newly laid pipe or any
;Ialved section thereof shall bhe subjected to a hydrostatic pressure of at least
15 times the working pressure at the point of testing. Each valved section of pipe
shall be slowly filled with water, and the specified test pressure (based on the eleva-
tion of the lowest point of the line or section under test and carrected to the
elevation of the test gauge) shall be applied by means of a pump connected to the
pipe. Valves shall not be operated in either the opening or closing direction at differ-
ential pressures above the rated pressure. It is good practice to allow the system to
stabilize at the test pressure before conducting the leakage test.

4.1.3 Air removal. Before applying the specified test pressure, air shall be
expelled completely from the section of piping under test. If permanent air vents are
not located at all high points, corporation cocks shall be installed at such points so
that the air can be expelled as the line is filled with water. After all the air has been
expelled, the corporation cocks shall be closed and the test pressure applied. At the
conclusion of the pressure test, the corporation cocks shall be remaved and plugged
or left in place as required by the specifications.

'4.1.4 Examination. All exposed pipe, fittings, valves, hydrants, and joints
shall be examined carefully during the test. Any damage or defective pipe, fittings,
valves, hydrants, or joints that are discovered following the pressure test shall be
repaired or replaced with sound material, and the test shall be repeated until satis-
factory results are obtained.

4.1.5 Leakage defined. Leakage shall be defined as the quantity of water that
must be supplied into the newly laid pipe or any valved section thereof to maintain
pressure within 5 psi (34.5 kPa) of the specified test pressure after the pipe has
been filled with water and the air has been expelled. Leakage shall not be measured
by a drop in pressure in a test section over a period of time.

4.1.6 Allowable leakage. No pipe installation will be accepted if the leakage is
greater than that determined by the following formula:

In inch-pound units,
SDVP
L= 133200 EqD
Where:
L = allowable leakage, in gallons per hour
S = length of pipe tested, in feet
D = nominal diameter of the pipe, in inches
P =

average test pressure during the leakage test, in pounds per square
inch (gauge)
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In metrie units,

SDNP
Im = 715,317 (Eq2)
Where:
Ln = allowable leakage, in kitres per hour
S = length of pipe tested, in metres
D = nominal diameter of the pipe, in millimetres
p p = average test pressure during the leakage test, in kPa

These formulas are based on an allowable leakage of 11.65 gpd/mifin.
(1.079 L/day/km/mm) of nominal diameter at a pressure of 150 pst (1034 kPa).

4.1.6.1 Allowable leakage at various pressures is shown in Tables 6A and 6B.

4.1.6.2 When testing against closed metal-seated valves, an additional leakage
per closed valve of 0.0078 galh/in. (1.2 mI/h/mm) of nominal valve size shall be
allowed.

4.1.6.3 When hydrants are in the test section, the test shall be made against
the main valve in the hydrant.

4.1.7T Acceptance of installation. Acceptance shall be determined on the basis
of allowable leakage. If any test of laid pipe discloses leakage greater than that

specified in Sec. 4.16, repairs or replacements shall be accomplished in accordance
with the spedifications. - .
4.1.7.1 All visible leaks are to be repaired regardless of the amount of leakage.

P
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AWWA STANDARD FOR

DISINFECTING WATER MAINS

SECTION 1: GENERAL
Sec. 1.1 Scope

This standard presents essential procedures for disinfecting new and repaired
water mains. All new water mains shall be disinfected before they are placed.in
service. All water mains taken out of service for inspection, repair, or other activi-

ties that might lead to contimination of water shall be disinfected before they are
returned to service.

Sec. 1.2 References

This standard references the following documents. The latest current edition of
each forms a part of this standard where and to the extent specified herein. In case
of any conflict, the requirements of this standard shall prevail.

ANSI*AWWA B300—Standard for Hypochlorites.

ANSVAWWA B301—Standard for Liquid Chlorine.

Simplified Procedures for Water Examination. AWWA Manual M12. AWWA,
Denver (1978).

Standard Methods for the Examination of Water and Wastewater. APHAt
AWWA, and WEF.} Washington, D.C. (18th ed., 1992). ’

Additional materials relating to activity under this standard include the
following:

Chlorine Manual—Chlorine Institute Inc.§
Introduction to Water Treatment. WSO Series, Vol. 2. AWWA, Denver (1984).

*American National Standards Institute Inc., 11 W. 42nd St., New York, NY 10036.
tAmerican Public Health Association, 1015 15th St. N.W., Washington, DC 20005.
{Water Environment Federation, 601 Wythe St., Alexandria, VA 29314.

§Chlorine Institute Inc., 2001 L St. N.W., Washington, DC 20036.
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SECTION 3: BASIC DISINFECTION PROCEDURE

The basie disinfection procedure consists of
1 Preventing contaminating materials from entering the water main during
storage, construction, or repair.
2. Removing, by flushing or other means, those materials that may have
entered the water main,
3. Chlorinating any residual contamination that may remain, and flushing
the chlorinated water from the main,

/ 4. Protecting the existing distribution system from backflow due to hydro-
static pressure test and disinfection procedures.

5. Determining the bacteriological quality by laboratory test after
disinfection.

6. Final connection of the approved new water main to the active distribution
system. ’

SECTION 4: PREVENTIVE AND CORRECTIVE
MEASURES DURING CONSTRUCTION

Heavy particulates generally contain bacteria and prevent even very high chlo-
rine concentrations from contacting and killing such organisms. It is, therefore,
essential that the procedures of this section be observed to assure that a water main
and its appurtenances are thoroughly clean for the final disinfection by chlorination.
Also, any connection of new water main to the active distribution system prior to
receipt of satisfactory bacteriological samples may constitute a cross-connection.
Therefore, the new main must be isolated until bacteriological tests deseribed in
Sec. 7 of this standard are satisfactorily completed.

Sec. 4.1 Keeping Pipe Clean and Dry

Precautions shall be taken to protect the interiors of pipes, fittings, and valves
against contamination. Pipe delivered for construction shall be strung so as to mini-
mize the entrance of foreign material. All openings in the pipeline shall be closed
with watertight plugs when pipe laying is stopped at the close of the day’s work or
for other reasons, such as rest breaks or meal periods. Rodent-proof plugs may be
used when it is determined that watertight plugs are not practicable and when
thorough cleaning will be performed by flushing or other means.

Delay in placement of delivered pipe invites contamination. The more closely

the rate of delivery is correlated to the rate of pipe laying, the lower the risk of
contamination.

Sec. 4.2 Joints

Joints of all pipe in the trench shall be completed before work is stopped.

If water accumulates in the trench, the plugs shall remain in place until the trench
is dry.
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2%2-in. Control Valve

Cross-Connection

Control Device \

Sampling Faucet

p Temporary Test
I ! ! Bloclong\ Control Valve
T\ =
Ti

\ New Water Main

Seea Figure 2 for detail on
emporary Cap or Plug suggested blowoff and
See Section 9 samphing tap.

*Clean potable-water hose only. Size and number of taps per Table 3 (page 8). This hose must ba removed during the
hydrostatic pressure lest.

NoTE: 1 to with diameters 4 in. (100 12in. mm). Al sizes must be handied
aﬁgwam!i%p‘pe in. (100 mm) through 12 in. (300 mm). Al targer on

Figure 1 Suggested temporary flushing/testing connection

disinfectant water flushed out. Water required to fill the new main for hydrostatic
pressure testing, disinfection, and flushing shall be supplied through a temporary
connection between the distribution system and the new main. The temporary
connection shall include an appropriate cross-connection control device consistent
with the degree of hazard, and shall be discormected (physically separated) from the
new main during the hydrostatic pressure test. It will be necessary to reestablish
the temporary connection after completion of the hydrostatic pressure test to flush

out the disinfectant water prior to final connection of the new main to the distribu-
tion system.

SECTION 5: METHODS OF CHLORINA’HON

Three methods of chlorination are explained in this section: tablet, continuous
feed, and slug. Information in the foreword will be helpful in determining the
method to be used. The tablet method gives an average chlorine dose of approxi-
mately 25 mg/L; the continuous-feed method gives a 24-h chlorine residual of not

less than 10 mg/L; and the slug method gives a 3-h exposure of not less than
50 mg/L free chlorine.
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Table 2 Number of 5-g calcium hypochlorite tablets required for dose of 25 mg/L*

M

Length of Pipe Section, f (m)
13 (4.0)
or less 18 (5.5) 20(6.1) 30(9.1) 40 (12.2)
Pipe Diameter
in. (mm) Number of 5-g Calcium Hypochlorite Tablets
4 (100) 1 1 1 1 1
6 (150) 1 1 1 2 2
8 200) 1 2 2 3 4
10 (250) 2 3 3 4 5
12 (300) 3 4 4 6 7
16 (400) 4 6 7 10 13

*Based on 3.25-g available chlorine per tablet; any portion of tablet rounded to next higher integer.

velocity no greater than 1 ft/s (0.3 m/s). Precautions shall be taken to ensure that
air pockets are eliminated. This water shall remain in the pipe for at least 24 h. If
the water temperature is less than 41°F (5°C), the water shall remain in the pipe for
at least 48 h. As an optional procedure (if specified by the purchaser), water used to
fill the new main shall be supplied through a temporary connection that shall
include an appropriate ¢ross-connection control device, consistent with the degree of
hazard, for backflow protection of the active distribution system (see Figure 1).

Sec. 5.2 Continuous-Feed Method

The continuous-feed method consists of placing calciom hypochlorite granules
in the main during construction (optional), completely filling the main to remove all
air pockets, flushing the completed main to remove particulates, and filling the main
with potable water. The potable water shall be chlorinated so that after a 24-h
holding period in the main there will be a free chlorine residual of not less than
10 mg/L. -

5.2.1 Placing of calcium hypochlorite granules. At the option of the purchaser,
calcium hypochlorite granules shall be placed in pipe sections as specified in
Sec. 5.1.1. The purpose of this procedure is to provide a strong chlorine concentra-
tion in the first flow of flushing water that flows down the main. In particular, this
procedure is recommended when the type of pipe is such that this first flow of water
will flow into annular spaces at pipe joints.

5.2.2 Preliminary flushing. Before being chlorinated, the main shall be filled
to eliminate air pockets and shall be flushed to remove particulates. The flushing
velocity in the main shall not be less than 2.5 fi/s (0.76 nvs) unless the purchaser
(or purchaser’s representative) determines that conditions do not permit the
required flow to be discharged to waste. Table 3 shows the rates of flow required to
produce a velocity of 2.5 ft/s (0.76 m/s) in commonly used sizes of pipe. Note that
flushing is no substitute for preventive measures during construction. Certain con-
taminants, such as caked deposits, resist flushing at any feasible velocity.

For 24-in. (600-mm) or larger diameter mains, an acceptable alternative to

flushing is to broom-sweep the main, carefully removing all sweepings prior to chlo-
rinating the main.
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tightness before the solution is applied to the main.
Sec. 53 Shig Method

The slug method consists of placing calcium hypochlorite granules in the main
during construction, completely filling the main to eliminate all air pockets, flushing
the main to remove particulates, and slowly flowing through the main a slug of
water dosed with chlorine to a concentration of 100 mg/Ll. The slow rate of flow
ensures that all parts of the main and its appurtenances will be exposed to the
highly chlorinated water for a period of not less than 3 h.
¢/ 8.3.1 Placing calcium hypochlorite granules. Same as See. 5.2.1.

5.3.2 Preliminary flushing. Same as See. 5.2.2.

5.3.3 Chlorinating the main.

1. Same as Sec. 5.2.3(1).

2. At a point not more than 10 ft (3 m) downstream from the beginning of the
new main, water entering the new main shall receive a dose of chlorine fed at a
constant rate such that the water will have not less than 100 mg/L free chlorine. To
ensure that this concentration is achieved, the chlorine concentration should be
measured at regular intervals. The chlorine shall be applied continuously and for a
sufficient period to develop a solid column, or “slug,” of chlorinated water that will,
as it moves through the main, expose all interior surfaces to a concentration of
approximately 100 mg/L for at least 3 h. .

3. The free chlorine residual shall be measured in the slug as it moves
through the main. If at any time it drops below 50 mg/L, the flow shall be stopped,
chlorination equipment shall be relocated at the head of the slug, and, as flow is
resumed, chlorine shall be applied to restore the free chlorine in the slug to not less
than 100 mg/L. 7 )

4. As the chlorinated water flows past fittings and valves, related valves and
hydrants shall be operated so as to disinfect appurtenances and pipe branches.

pressures that may be created by the pumps. All connections shall be &%Y@l

SECTION 6: FINAL FLUSHING

Sec. 6.1 Clearing the Main of Heavily Chlorinated Water

After the applicable retention period, heavily chlorinated water should not
remain in prolonged contact with pipe. In order to prevent damage to the pipe lining
or corrosion damage to the pipe itself, the heavily chlorinated water shall be flushed
from the main until chlorine measurements show that the concentration in the
water leaving the main is no higher than that generally prevailing in the distribu-
tion system or is acceptable for domestic use.

Sec. 6.2 Disposing of Heavily Chlorinated Water

The environment into which the chlorinated water is to be discharged shall be
inspected. If there is any possibility that the chlorinated discharge will cause dam-
age to the environment, then a neutralizing chemical shall be applied to the water
to be wasted to neutralize thoroughly the chlorine residual remaining in the water.
(See appendix B for neutralizing chemicals.) Where necessary, federal, state, provin-
cial, and local regulatory agencies should be contacted to determine special
provisions for the disposal of heavily chlorinated water.
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SECTION 7: BACTERIOLOGICAL TESTS

Sec. 7.1 Standard Conditions

After final flushing and before the new water main is connected to the distribu-
tion system, two consecutive sets of acceptable samples, taken at least 24 h apart,
shall be collected from the new main. At least one set of samples shall be collected
from every 1200 ft (366 m) of the new water main, plus one set from the end of the
line and at least one set from each branch. All samples shall be tested for bacterio-
logical quality in accordance with Standard Methods for the Examination of Water

Wastewater, and shall show the absence of coliform organisms. A standard

heterotrophic plate count may be required at the option of the purchaser (or
purchaser’s representative).

Sec. 72 Special Conditions

If trench water has entered the new main during construction or, if in the
opinion of the purchaser (or purchaser’s representative), excessive quantities of dirt
or debris have entered the new main, bacteriologieal samples shall be taken at inter-
vals of approximately 200 ft (61 m) and shall be identified by location. Samples shall

be taken of water that has stood in the new main for at least 16 h after final
flushing has been completed.

Sec. 7.3 Sampling Procedure

Samples for bacteriological analysis shall be collected in sterile bottles treated
with sodium thiosulfate as required by Standard Methods for the Examination of
Water and Wastewater. No hgse or fire hydrant shall be used in the collection of
samples. A suggested combination blowoff and sampling tap useful for mains up to
and including 8-in. (200-mm) diameter is shown in Figure 2. A corporation cock may
be installed in the main with a copper-tube gooseneck assembly. After samples have
been collected, the gooseneck assembly may be removed and retained for future use.

SECTION 8: REDISINFECTION

If the initial disinfection fails to produce satisfactory bacteriological results, the
new main may be reflushed and shall be resampled. If check samples also fail to
produce acceptable results, the main shall be rechlorinated by the continuous-feed or
slug method of chlorination until satisfactory results are obtained.

NOTE: High velocities in the existing system, resulting from flushing the new
main, may disturb sediment that has accumulated in the existing mains. When
check samples are taken, it is advisable to sample water entering the new main.

SECTION 9: FINAL CONNECTIONS TO EXISTING
MAINS (OPTIONAL)*

As an optional procedure (if specified by the purchaser), water mains and
appurtenances must be completely installed, flushed, disinfected, and satisfactory

*Optional Sec. 9 is not included as part of the standard unless specifically identified in the
purchaser’s specifications.
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the work location from both directions is recommended. Flushing shall be started as

soon as the repairs are completed and shall be continued until discolored water is
eliminated.

Sec. 104 Shag Chlorination

When practical, in addition to the procedures above, the section of main in
which the break is located shall be isolated, all service connections shut off, and the
section flushed and chlorinated as described in See. 5.3, except that the dose may be
increased to as much as 300 mg/L and the contact time reduced to as kttle as
15, min. After chlorination, flushing shall be resumed and continued until discolored
water is eliminated, and the water is free of noticeable chlorine odor.

Sec. 10.5 Sampling

Bacteriological samples shall be taken after repairs are completed to provide a
record for determining the procedure’s effectiveness. If the direction of flow is
unknown, then samples shall be taken on each side of the main break. If positive
bacteriological samples are recorded, then the situation shall be evaluated by the -
purchaser (or purchaser’s representative) who can determine corrective action, and

daily sampling shall be continued until two consecutive negative samples are
recorded.

SECTION 11: SPECIAL PROCEDURE FOR CAULKED
“TAPPING SLEEVES

Before a tapping sleeve is installed, the exterior of the main to be tapped shall
be thoroughly cleaned, and the interior surface of the sleeve shall be lightly dusted
with calcium hypochlorite powder.

Tapping sleeves are used to avoid shutting down the main to be tapped. After
the tap is made, it is impossible to disinfect the annulus without shutting down the
main and removing the sleeve. The space between the tapping sleeve and the tap
pipe is normally ¥ in. (13 mm), more or less, so that as Little as 100 mg/ft® of
caleium hypochlorite powder will provide a chlorine concentration of over 50 mg/L.
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APPENDIX B
Disposal of Heavily Chlorinated Water

This appendix is for information only and is not a part of AWWA C651.

/ L Check with the local sewer department for conditions of disposal to sani-
tary sewer.

2. Chlorine residual of water being disposed will be neutralized by treating
with one of the chemieals listed in Table B.1.

Table B.1- Amounts of chemicals required to neutralize various residual chiorine concentrations
In 100,000 gal (378.5 m>) of water

‘M

Chemieal Required
Residual Sulfur Sodium Sodium Sodium

Chlorine . Diaxide Bisulfite Sulfite Thiosulfate

Concentration S0 (NaHSO3) MNa2S03) (N225203-5H20)
mg/L B (kg) /] (kg) b (kg) /.1 )

1 0.8 (.36) 12 (.54) 14 (.64) 12 (54)
2 1.7 ™M™ 2.5 (1.13) 29 (1.32) 24 (1.09)
10 83 (3.76) 125 5.67 146 (6.62) 120 5.44)

50 41.7 (18.91) 626 (28.39) 730 (33.11) 60.0 (27.22)
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